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DATA EVALUATION RECORD

STUDY TYPE: Combined chronic toxicity/carcinogenicity, dietary study in rats; OPPTS
870.4300 {g 83-5]; OECD 453.

PC CODE: 036602 DP BARCODE: D328539
TXR#: 0054273

TEST MATERIAL (PURITY): NOA 446510 (Mandipropamide; 96.5% a.i.)

SYNONYMS: 4-chloro-N-{2-[3-methoxy-4-(2-propynyloxy)phenyl]ethyl]-a-(2-
propynyloxy)benzeneacetamide

CITATION: Pinto, P.J. (2005) NOA4406510: Two year chronic toxicity and carcinogenicity
study in rats. Central Toxicology Laboratory, Macclesfield, Cheshire, UK.
Laboratory Project ID.: Report No.: CTL/PR 1274 REG, Syngenta No.: T004616-
02, November 9, 2005. MRID 46800234, Unpublished.

SPONSOR: Syngenta Crop Protection, Inc., 410 Swing Road, P.O. Box 18300, Greensboro.,
NC

EXECUTIVE SUMMARY - In a combined chronic toxicity/carcinogenicity study (MRID
46800234), NOA 446510 (Mandipropamidc; 96.5% a.i.: Batch No. SEZ2BP007) was
administered in the diet to Alpk:APSD rats (52/sex/dose)} at doses of 0, 50, 250, or 1000 ppm
(equivalent to 0, 3.0/3.5. 15.2/17.6, and 61.3/69.7 mg/kg bw/day in males/females) for up to 2
years. Additionally, 12 rats/sex/dose were treated similarly and terminated after | year.

No treatment-related eftects were observed on mortality, clinical signs, neurological evaluation,
tfood consumption, ophthalmoscopic examination, hematology, clinical chemistry, urinalysis, or
organ weights. No treatment-related pathological findings were noted at 12 months.

In the 1000 ppm males, decreased (p<=0.05) body weights were generally observed during
Weeks 2-15 and 67-103 (decr 1-6%). A similar effect was observed on cumulative body weight
gain (decr 3-7%; p<=0.05). Overall (Wecks 1-105) body weight gain was decreased by 6% (not
statistically significant). Food utilization was decrcased during Weeks 1-4, 5-8,9-13_ and 1-13
by 5-7% (p<=0.01; except not statistically significant at Weeks 9-13).

i
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In the kidney of the 1000 ppm males, an increased incidence of a roughened surface was
observed (13/64 treated vs 5/64 controls). Scverity of chronic progressive nephropathy was
increased, with an increased incidence ot moderate to marked severity of 53% treated vs 38%
controls. Associated increascs in the incidences of minimal to marked renal osteodystrophia
tibrosa (19% treated vs 8% controls) and minimal to marked parathyroid hyperplasia (28%
treated vs 17% controls) were also noted.

The LOAEL is 1000 ppm (equivalent to 61.3/69.7 mg/kg/day in males/females), based on
decreased body weight gain and food utilization and increased nephrotoxicity in the males.
The NOAEL is 250 ppm (equivalent to 15.2/17.6 in males/females).

At the doses tested, there was not a treatment-related increase in tumor incidence when compared
to controls. Dosing was considered adequate based on decreased body weight gain and food
utilization and increasced nephrotoxicity in the males.

This study is classified as acceptable/guideline and satisfies the guideline requirements (OPPTS
870.4300; OECD 453) for a combined chroni¢ toxicity/carcinogenicity study in rats.

COMPLIANCE - Signed and dated GLP Compliance, Quality Assurance, Data Confidentiality,
and Flagging statements were provided.
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I. MATERIALS AND METHODS

A. MATERIAILS

1. In life dates:

I. Test material: NOA 446510
Description: Slightly beige solid
Batch No.: SEZ2BPOO7

Purity (w/w):

Stability of compound;

CAS #:
Structure:

2. Vehicle: Diet

3. Test animals

Species:

Strain:

Ageand mean weight at

96.5% a.i.

Stable in the dict tor up to 44 or 48 days at room temperature in the 100 and 10,000 ppm
formulations, respectively

374726-62-2

({1,

- n'—\\

it

Rat
Alpk: APSD (Wistar-derived)

Week 1: Approximately 5 weeks old; 112-194 g males; 109-163 g females
Source: AstraZeneca Biclogical Services Sectton (Cheshire, UK)
Housing: Housed in groups of four by common sex and dose in “multiple rat racks”
Diet: CT1 diet (Special Diets Services Ltd.. Essex, UK), ad libitum
Water: Tap water, ad lihitin
Environmental conditions

Temperature: 22+3°C

Humidity: 30-70%

Air changes:
Photoperiod:

Acclimation period:

B. STUDY DESIGN

Start: 01/14/03

=15 air changes/hour
12 hours light/12 hours dark

Approximately 2 weeks

End; Approximately 01/14/05

2. Animal assignment/dose levels: The animals were randomly assigned to the test groups

shown in Table 1, using a procedure to ensure that cach litter was equally represented in all

dose groups.
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TABLE 1. Study design®
Nominal concentration Dose to animal Interim Sacrifice Terminal Sacrifice
in diet (ppm) {mg/kg/day; M/F) b (52 Weeks, # rats/sex) | (104 Weeks; # rats/sex)
0 0/0 2 52
50 3.0/35 12 52
250 15.2/17.6 12 52
1000 61.3/69.7 12 52

a  Data were obtained from pages 21, 48, and 50 of MRITY 46800234,
b Overall group mean for 104 weeks.

3. Dose-selection rationale: In a subchronic oral toxicity study (MRID 46800216), NOA
446510 was administered in the diet to rats (10/sex/dose) at dose levels of 0, 100, 500, 3000,
or 5000 ppm for 90 days. Slightly decreased body weights and cumulative body weight gains
were observed in the males. Decreases of 11-28% in body weight gain were noted in the
>3000 ppm males during Weeks 1-7, 7-14, and overall (1-14). Decreased food utilization
was noted in the 23000 ppm males during Weeks 1-4, 5-8, 9-13, and 1-13 (] 9-29%), but not
in the 5000 ppm males during Weeks 5-8. Indications of slight hepatotoxicity were observed.
Plasma gamma-glutamyl transferase was increased in the >3000 ppm males. Absolute and
adjusted for body weight Hver weights were increased in both sexes at >3000 ppm. Minimal
to slight eosinophilia in the liver was noted in the 5000 ppim males (8/10) and the >3000 ppm
females (10/10 each treated) vs 0/10 in the controls and other dose groups. The LOAEL was
3000 ppm (equivalent to 260 mg/kg/day in both sexes).

In a range-finding study (MRID 46800214), NOA 446510 was administered in the diet to rats
(5/sex/dose) at dose levels of 0, 1000, 3000, 10,000 or 16,000 ppm for 28 days. The 10,000
and 16,000 ppm groups were terminated on Days 2-4 due to bodyweight loss. At 1000 and
3000 ppm, decreased food consumption was noted in both sexes, and decreased body weights
and body weight gains were observed in males.

4. Dose preparation and analysis: Dietary formulations were prepared by first making a
premix with the appropriate amount of test substance with milled diet. The premixes were
then diluted with diet to the desired concentration. It was not stated how frequently the
dietary formulations were prepared. Concentrations at each dictary level were measured in
samples taken prior to the start of the study and at approximately 2-month intervals
throughout the study. Homogeneity of the test compound in the 50 and 1000 ppm
formulations was tested prior to the start of the study. Stability of the compound in the diet at
room temperaturc was determined at 100 and 10,000 ppm in a separate study (CTL study no.
WEKO441) and at 50 ppm in this study. Stability was measured for up to 42 (50 ppm), 48
(100 ppm), or 44 (10,000 ppm) days.

Results
Homogeneity analysis (% CV): 1.2-3.2%

Stability analysis (% of initial concentration): 97.3-103.5%
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Concentration analysis (% of nominal concentration): 92.8-108.2%

The analytical data indicated that the mixing procedure was adequate and that the variation
between nominal and actual dosage to the animals was acceptable.

5. Statistics: All data were evaluated using the MIXED procedure in SAS. Least-squares
means for each group were calculated, and cach group was compared to the control using a
2-sided Student’s t-test, based on the error mean square in the analysis. All statistical tests
were 2-sided. Significance was indicated at 5 and 1% probability.

PARAMETER ANALYSIS CONDUCTED

Body weight Analysis of covariance (ANCOV A) on initial (Week 1) body weight
Food consumption, tood
utilization, motor activity
measurements, time to tail-
flick, landing foot splay. Analysis of variance (ANOV A)
grip strengths,
hematology, clinical
chemistry, urinalysis
Organ weights ANOVA and ANCOVA on final body weight

Monrtality Kaplan-Mcict survival estimates; logrank test (Peto and Pike)

Fisher™s Exact Test; Cochran-Armitage Test: time to tumor tested by prevalence, death

Tumor incidence .
rate, and combined analyses (Peto. e al}

If the assumptions for parametric testing were met, these analyses were considered
appropriate.

C. METHODS:
1. Observations:

1a. Cageside observations: Animals were inspected twice daily for signs of toxicity and
mortality.

1b. Clinical examinations: Clinical examinations were conducted weekly.

l¢. Neurological evaluations: A functional observational battery (FOB) and locomotor
activity tests were performed on all interim kill animals during Week 50, as detailed
below. Additionally, subchronic (MRID 46800240) and acute (MRIDs 46800242 and
46800241) neurotoxicity studies were concurrently submitted.

(i) Functional observational battery (FOB): One observer, who was blind with respect
to the animal’s treatment, evaluated all animals. The presence and/or absence of all
listed observations was recorded, and the degree of condition noted (slight, moderate,
or extreme) where appropriate. Environmental conditions, the specific equipment
used for the evaluations, and duration ot observation in the open field were not
reported. The CHECKED (X) parameters were examined.
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HOME CAGE OBSERVATIONS HANDLING OBSERVATIONS OPEN FIELD OBSERVATION
Posture X Respiratory abnormatities X | Mobility
Gait X Lacrimation ¢ chromodacryorrhea Rearing
Convulsions X Salivation X | Arousaly general activity level
Tremors X Pitocrection X | Convulsions
Abnormal Movements X Fur appearance X [ Tremors
Palpebral closure X Ptsosis X | Abnormal movements
Arousal upon opening cage X Miosis / mydriasis X | Urination / detecation
X [ Vocalization X Stains around nose or mouth X 1 Grooming
X | Bizarre behavior X Skin color X | Gait abnormalities / posture
SENSORY OBSERVATIONS X Eye prominence Gait score
X | Startle response X Approach response X | Bizarre / stereotypic behavior
X | Pain responsc X Response to louch Backing
X | Pupil responsc X Dehydration Time to first step
X | Righting reflex X Abdominal tone X | Vocalization
X | Corneat tactile retlex X Urination/detecation X | Time to tail flick
X ] Splay reflex X ] Vocalization
X | Visual placing response X Tremor
X | Palpcbral membrane retlex X Convulsion
X | Pinna reflex K | Thin appearance NEUROMUSCULAR
OBSERVATIONS
Hindlimb extensor strength
PHYSIOLOGICAL X | Forelimb grip strength
OBSERVATIONS
Body weight X | Hindlimb grip strength
X Body temperature X | Hindlimb foot splay
OTHER OBSERVATIONS

(ii) Locomotor activity: Locomotor activity was monitored by an automated activity
recording apparatus (source not provided) for 10 scans of 5 minute duration.
Treatment groups were counterbalanced across test times and across devices. Motor
activity was assessed in a separate room to minimize disturbances (environmental
conditions were not provided).

2. Body weight and body weight gain: All animals were weighed prior to treatment, on Day 1,
every subsequent week for Weeks 2-15, every 2 weeks until termination, and at necropsy.
Mean cumulative body weight gain was calculated each time the animals were weighed

beginning at Week 2.

3. Food consumption and compound intake: Food consumption was calculated as a mean
value (g food/rat/day) for cach cage. Mean food consumption was determined weckly during
the first 14 weeks, Week 16, and every fourth week thereatter. Compound intake (mg/kg
bw/day) values were calculated from the nominal doses, food consumption, and body weight
data. Food utilization (per cage) was calculated as the bodyweight gained by the rats in the

cage per 100 g of food eaten.
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4. Ophthalmoscopic examination: All animals scheduled for the terminal sacrifice were
subjected to ophthalmoscopic examinations during acclimation (with the exception of 4
control females by mistake) and on all surviving control and 1000 ppm animals during
Weeks 51 and Weeks 100 or 101,

5. Hematology and clinical chemistry: Blood was collected via the tatl vein. For interim
(week 53) and terminal (weck 105) sacrifice rats, blood was obtained by cardiac puncture.
Samples were taken during Weeks 14, 27, 53, and 79 from a pre-designated set of 13
rats/sex/dose for hematology and a different sct of 13 rats/sex/dose for clinical chemistry.
Animals that died prior to sampling were replaced when nccessary to maintain a minimum of
10 rats/sex/group. Animals were not fasted. The CHECKED (X) parameters were examined.

a. Hematology

X Hematocrit (HCT)y* X Leukocyte differential count®
X Hemoglobin (MGBY X Mean corpuscular HGB (MCH)Y*
X Leukocyte count (WBCY* X Mean corpuscular HGB concentration (MCHCO)*
X Erythrocyte count (RBCY* X Mean cotpuscular volume (MCV ¥
X Platelet count*® Reticulocyte count

Blood clotting measurcments® X Blood cell morphology
X {Activated partial thromboplastin time)

{Cloiting time)

X {Prothrombin time)

* Recommended for combined chronic/carcinogenicity studics based on Guideline 870.4300.

b. Clinical chemistry

ELECTROLYTES OTHER
X |Caletum X | Albumin*
X |Chloride X | Creatining*
Magnesium X | Urea nitrogen®
X |Phosphorus . X | Total Cholesterol®
X [Potassium* Globuling
X |Sodium* X [Glucosc*
ENZYMES (more than 2 hepatic enzymes eg., ¥) X [Total bilirubin
X JAlkaline phosphatase (ALP)* X [Total protein {TP)*
Cholinesterase (Chi) X }Triglycerides

X | Creatine phosphokinase Serum protein electrophoresis

e

Lactic acid dehydrogenase (LDH)

X JAlanine aminotransierase (ALT SGPTy*
X | Aspartate aminotransterase (AST SGOT)*
X |Gamma glutamyl transterase (GGT)*

Albumin/globulin ratio

Sorbito] dehydrogenase™®

Glutamate dehydrogenase?®

* Recommended for combined chronic and carcinogenicity studies based on Guideline 8704300
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6. Urinalysis: Samples were taken during Weeks 13, 26, 52, 78, and 104 trom a pre-designated
set of 13 rats/sex/dose (same rats sampled for hematology assays). Animals that died prior to

sampling were replaced when necessary to maintain a minimum of 10 rats/sex/group.
Samples were collected over a period of 16-18 hours during which the rats were housed

individually in metabolism cages and denied access to food. The CHECKED (X) parameters

were examined.

X Appearancc® X Glucose*

X Volume* X Ketones

X | Specific gravity / osmolality* X Bilirubin

X | pH* X Blood/ red blood cells™®
X Sediment (microscopic), abnormal urine samples only Nitrate

X Protein® Urobilinogen

* Recommended tor combined chironic and carcinogenicity studies based on Guideline 870.4300.

7. Sacrifice and pathology: With the exception of animals found dead, all rats were killed by

over exposurc to halothane Ph. Eur. vapor followed by exsanguination by cardiac puncture.
All decedents and animals sacrificed on schedule were subjected to gross pathological
examination and the CHECKED (X) tissues were collected for histological examination,
Collected tissues from all animals were fixed in the “appropriate™ fixative (data not
provided), routinely processed, stained with hematoxylin and eosin, and examined by light
microscopy. The (XX) organs were also weighed: paired organs were weighed together.

DIGESTIVE SYSTEM CARDIOVASC/HEMAT. NEUROLOGIC
Tongue X [Aorla* XX |Brain (multiple scerions)*-
X |Salivary glands® XX [Heart*: X [Peripheral nerve*
X |Esophagus* X [Bone marrow* X | Spinal cord (3 levels)*
X |Stomach* X |[Lymph nodes* X {Pituitary*
X  |Duedenuin* XX |Spleen*+ X |Eycs (retina, optic nerve)}*
X ejunum* XX [ Thymus GLANDULAR
X A llewm* XX |Adrenal gland*+
X [Cecum* UROGENITAL X |Lacrimal gland
X |Colon* XX |Kidneys*t X |Parathyroids*
X |Rectum* X |Urinary hladder* X | Thyroids*
XX |Liver®t XX | Testes™ OTHER
Gall bladder* (1ot rat) XX | Epididymides*®t X | Bone (sternum and/or fernur)
Bile duct {rat) X | Prostate® X [Skeletal muscle
X |Pancreas* X [Seminal vesicle* X |Skin*
RESPIRATORY XX [Ovaries™+ X |Knee joint
X |Trachea* XX | Uterus*+ (with cervix) X | Al gross lesions and masses*®
X |Lung®™+ X [Mammary gland* {females only) X |Harderian gland
X [Nose* X | Oviduet
X |Pharynx* X | Vagina
X Larynx*®

* Required lor combined chronic/careinogenicity studies based o Guideline 870.4300.
+Organ weight required in comhbined chronic/carcinogenicity studies,

++Organ weight required if inhalation route.
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II. RESULTS

A. OBSERVATIONS

1. Mortality: No treatment-related effect was observed on mortality. The guideline
requirements of 50% survival at Week 78 and 25% survival at Week 104 were met.

2. Clinical signs of toxicity: No treatment-related clinical signs were observed.

3. Neurological evaluations: No treatment-related effects were noted 11 the FOB or during

motor activity evaluations. Differences (p<0.05) observed during motor activity were
unrelated to dose.

B. BODY WEIGHT: Selected body weights and body weight gains are presented in Table 2.
Slightly decreased body weights and body weight gains were obsetved in the 1000 ppm
males. These were not considered to be of biological significance because: the differences
between the means were = one half of one standard deviation; there was not an apparent
decrease in body weights or gains as the study progressed, no difference in group mean food
consumption was observed; and there were no statistically significant ditferences in group
mean actual body weights or weight gains throughout almost the entire duration of the study
(p=0.05 at interval weeks 1-13 for weight gains; [3%). There were no group mean
differences in body weights or body weight gains for any treated groups compared with
control values,
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TABLE 2, Mean (£5D) body weights and cumulative body weight gains (@) al sclected intervals in rats treated with NOA
446510 in the diet for up to 2 years.”
Week Dose (ppm)
0 50 250 1000
Males (n=21-64)

1 147.3+15.4 147.5416.0 146.8.16.4 16.7£16.8

2 20191183 202.6+18.7 202.7421.6 199.3:£22.6

13 49474383 494 8+43.9 491.0+42.6 482.9+55.3

53 0654.5451.4 655.8+61.8 654.6£58.3 644.0261.1

103 57541513 570.7L58.5 567.2462 2 546.4+355.6

105 567.9+45.4 555.5+58.4 553.5471.2 545.8+37.3

Adjusted weights

2 201.6 202.0 2031 199.9% (1)
53 654.1 6544 655.6 644.7

103 586.0 572.6 568.5 552.9%(16)
105 5724 561.5 $56.4 548.9

BWG (1-13) 347.5433.7 34734397 344.2435.6 336.2446.6% (13)
BWG (13-53) 159.8 161.0 163.6 161.1
BWG (53-105) -86.0 -100.3 -101.1 -98.2
BWG (1-105) 42341430 412.0450.7 411.7+68.4 399.0241.5 (10)
Females (n=23-64)

1 133.74:12.3 13504122 135.4+13.5 134.3+£11.3

13 26891237 27084224 27082003 270L6+19.2

53 340.1-+30.7 344.3+39.9 346.8+34.0 3407442 .4

105 390.3+408 399.6+53.1 401.7+50.3 393.0+£56.2

Adjusted weights

13 270.1 270.7 269.6 271.0
53 422 3443 344.9 314
105 3003 4011 400.6 389.0

BWG (1-105) 257.4=41.8 264.2+48.7 268.6+46.0 23974522

a  Data were obtained from Tables 9-10 0n pages 83-114 of MRID 46800234, Percent difference from controls, cateulated by
reviewers, is included in parentheses. Body weight gains (Wecks 13-33 and 53-103) were also calculated by the reviewers
from the ¢ited data. Analysis of covariance (ANCOV AY on initial (Week 1) bodyweight was performed by the Sponsor to
determing significant difterences.

* Significantly difterent front controls: p=0.05

C. FOOD CONSUMPTION AND COMPOUND INTAKE

1. Food consumption: No treatment-related effect was observed on food consumption.

2. Compound consumption (time-weighted average): Compound intake is reported in Table
I

3. Food utilization: Food utilization was decreased in the 1000 ppm males during Weeks 1-4,
5-8,9-13, and 1-13 by 5-7% (p=<0.01; except not statistically significant [NS] at Weeks 9-13).
Food utilization in females was unaffected by treatment.
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D. OPHTHALMOSCOPIC EXAMINATION: No treatment-related finding was noted
during ophthalmoscopic examination.

E. BLOOD ANALYSES

1. Hematology: No treatment-related effect was observed during hematology. All differences

(p=0.05), such as mean cell volume and mean cell hemoglobin, were minor, transient, and/or
unrelated to dose.

2. Clinical Chemistry: No treatment-related effect was noted during clinical chemistry.
Decreases (p<0.05) m alkaline phosphatase were observed, but were not associated with a
toxic eftect. All other differences (p<0.05), such as increased gamma glutamyl transferase
and serum albumin, were minor, transicnt, and/or unrelated to dose.

F. URINALYSIS: No treatment-related effect was observed during urinalysis.

G. SACRIFICE AND PATHOLOGY

1. Organ weights: No treatment-related eftfect was noted on organ weights

2. Gross pathology: The Sponsor stated that no treatment-related findings were observed in
the interim kill animals (Week 53; tabulated interim kill data not presented). An increased
incidence (# affected/64 [combined interim and terminal kills]) of kidneys with a roughened
surface was observed in the 1000 ppm males (13) compared to controls (5), 50 ppm (4) and
250 ppm (8) males. Increased incidences of other lesions were considered minor and/or
unrelated to dose.

3. Microscopic pathology

a. Non-neoplastic: No treatment-related cffect was observed on microscopic pathology at
the interim kill. Selected non-neoplastic lesions are detailed in Table 3. After 2 years at
1000 ppm, incidences (% treated vs % controls) of the following lesions were increased:
(1) minimal to marked renal osteodystrophia fibrosa in males (19% vs 8%); (1) minimal
to slight pancreas acinar hyperplasia in males (3 1% vs 19%); (111) minimal to marked
parathyroid hyperplasia in males (28% vs 17%). and (iv) minimal to marked renal
intratubular microlithiasis in females (97% vs 84%). Additionally, severity of chronic
progressive nephropathy was increased in the 250 and 1000 ppm males, with an increased
incidence of moderate to marked scverity of 47-33% treated vs 38% controls. The
incidences of other lesions were similar to controls.
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TABLE 3. Incidence (# aftfected# examined [%]) of microscopic lesions in selected organs of rats treated with
NOA 446510 in the diet tor up to 2 years. ™
Dose Im
Parameter 0 50 = ;50 T 1000
Males

Bone-femur and stifle joint_Renal ostcodystrophia fibrosa | 5/62 (8) 5/63 (%) 6/64 (9) 12/63 (19)
Minimal _ {} 2 3 |
Slight 5 | ! 4
Moderate 4] | | 5
Marked {} | 1 2

Kidney Chronic progressive nephropathy 61/64 (95) 01:64 (95) 63/64 (98 6464 (100)
Minimal o 21 17 18 21
Slight 16 (] 15 9
Maderate G 9 12 10
Markcd L5 17 1§ 24

Pancreas . Acinar cell hyperplasia 12164 {1%) 15/64 (23} 12/64 (19) 20/64 (31)
Minimal 2 6 3 5
Slight 10 9 9 15

Parathyroid gland Hyperplasia ] TSR 961 (15) 6/60 (10} 15/53 (28)

_Minimal _ 1 0 | 0
Slight b 5 3 L1
Meanlerpic _ 0 4 2 3
Marked | 0 0 1
Females

Kidney _Intratubular microlithiasis 34/64 (8 47/64 (11 55/64 (80) 62/64 (97)
Minimat 44 41 45 35
Slight [0 4 9 26
Moaoderate () 2 {} 1
Marked ¥ {} 1 0

a

Data were obtained from Table 28 on pages 356-395 of MRID 46800234,

b. Neoplastic: Summary data for incidences of neoplastic lesions were reported in the Study
Report on pages 396-415 and 451-454 and are included as an Appendix to this DER. No
increases 1in neoplastic lesions were observed in any treated group.
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1. DISCUSSION and CONCLUSIONS

A. INVESTIGATOR’S CONCLUSIONS: The LOAEL was 1000 ppm, based on decreased
body weight gain and food efficiency, and etfects in the kidney, red blood cells, and liver.
The test substance was not carcinogenic in the rat.

B. REVIEWER COMMENTS: No treatment-related effects were observed on mortality,
clinical signs, neurological evaluations, food consumption, ophthalmoscopic examination,
hematology, clinical chemistry, urinalysis, or organ weights. No treatment-related
pathological findings were noted at 12 months.

In the 1000 ppm males, decreased (p<0.05) body weights were generally observed during
Weceks 2-15 and 67-103 (| 1-6%). A similar effect was observed on cumulative body weight
gain ({3-7%; p<0.05). Overall (Weeks 1-105) body weight gain was decreased by 6% (NS).
Food utilization was decreased during Wecks 1-4, 5-8,9-13, and 1-13 by 5-7% (p=0.01;
except not statistically significant [NS] at Weeks 9-13). Because of the relatively small
differences between group mean body weights and body weight gains in the treated versus
control groups (< one half of one S.D.), the observed differences are not considered to be
either adverse or of biological significance. No affects on female body weights or body
weight gains were noted.

In the kidney of the 1000 ppm males, an increased incidence of a roughened surface was
observed (13/64 treated vs 5/64 controls). Severity of chronic progressive nephropathy was
increased in the 250 and 1000 ppm males, with an increased incidence of moderate to marked
severity of 47-53% treated vs 38% controls. However, this finding at 250 ppm was
considered not adverse in the absence of further evidence ot toxicity at this dose level. In the
1000 ppm males. assoctated increases in the incidences of mintmal to marked renal
osteodystrophia fibrosa (19% treated vs 8% controls) and minimal to marked parathyroid
hyperplasia (28% treated vs 17% controls) were also noted.

An increased incidence of minimal to marked renal intratubular microlithiasis was observed
in the 1000 ppm females (97% treated vs 84% controls). Only one 1000 ppm female had this
lesion at a severity greater than slight. An increased incidence of minimal to slight pancreas
acinar hyperplasia was noted in males (31% treated vs 19% controls). Due to the shght
increases in incidence and severity, these findings were considered not adverse in the absence
of corroborating evidence of toxicity.

The Sponsor stated that at 1000 ppin, there were decrcases in mean cell volume (MCV) and
mean cell hemoglobin (MCH) in both sexes, which indicated red blood cells as a target.
MCYV and MCH were decreased (p<0.05) by only 2-5% in both sexes, and a statistically
significant difference was not observed at Week 105 (except tor MCH in females). The S.D.
tor males at 1000 ppm at the 79-week intervat for hemoglobin, hematocrit and erythrocytes
were 2-3 times the S.D. of other groups. These differences were considered minor, and were
not considered adverse in the absence of further evidence of erythrocyte toxicity.
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The Sponsor stated that the liver was confirmed as a target organ at 1000 ppm, based on
increased liver weight in both sexes at 53 weeks and in females at 105 weeks, a sustained
increase in gamma-glutamyl transferase (GGT) in males, and an increase in the incidence of
periporta} eosinophilia in the liver in both sexes at Week 53. The reviewers concluded that
these changes were minimal and are not considered adverse. The adjusted liver weights were
increased only 10-14% at Week 53 and were only increased by 11% (females only) at Wecek
105. GGT was increased by only 31-65%. Periportal eosinophilia was only of minimal
severity, and only a minor increase in incidence was observed. The incidence at Week 53
was 2/12 treated males vs 0/12 controls and 5/11 treated females vs 3/11 controls. The total
incidence (n=064) was 2 treated males vs O controls and 5 treated females vs 3 controls.

The LOAEL is 1000 ppm (equivalent to 61.3/69.7 mg/kg/day in males/females), based
on decreased body weight gain and food utilization and increased nephrotoxicity in the
males. The NOAEL is 250 ppm (cquivalent to 15.2/17.6 in males/females).

At the doses tested, there was not a treatment-related increase in tumor incidence when

compared to controls. Dosing was considered adequate based on decreased body weight gain
and food etficiency and increased nephrotoxicity in the males.

This study is classified as acceptable/guideline and satisfies the guideline requirements
(OPPTS 870.4300; OECD 453) for a combined chronic toxicity/carcinogenicity study in rats.

STUDY DEFICIENCIES: No deficiencics were noted.
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ATTACHMENT

[ The following are pages 396 through 415 and pages 451 through 454 of the study report ]
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